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(54) NONLINEAR DIELECTRIC CONSTANT MEASURING INSTRUMENT 

(57)Abstract: 

PURPOSE: To enable observation of the micro-distribution of a 
nonlinear dielectric constant the crystal status of a dielectric, and 
the micro-distribution of polarization by applying.an alternate 
current signal with its specific frequency to the minute region of 
the dielectric. 

CONSTITUTION: An alternate current power supply 9 generates as 
alternate current electric field Ep in a minute region 2a of a 
dielectric sample 2 by applying an alternate current voltage Vp with 
a frequency «(p to electrodes 50 and 4 to be measured and outputs 
voltage Vp asa reference voltage. The minute region 2a and a 
capacitor unitl comprise a resonance circuit 10. An oscillator 20 
generates anoscillation signal in which the oscillation frequency 
varies in response to the frequency fp and a ternary induction rate 
&epsi;3 of thf minute region 2a. An FM demodulation circuit 26 
frequency— dimodulates this oscillation signal and outputs a 
dernodulatiorsignal with its amplitude matching the frequency fp 
and dielectrit constant &epsi;3. A lock-in amplifier 27 
synchronously detects the demodulation signal based on a 
reference si|nai and outputs a direct current signal with its 
amplitude mtehing the frequency fp and the dielectric constant &epsi;3. 
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(54) (^©£1*) 2»8H$38l5ggg 

(57) mm 

ism mmfto-uftr&zfk'hmmz&vzim 
mm mmmzm^nrzmi(Dmmt. ±.mmt& 
5S2 °ist, ±Bmm#<z>m'h®mzmiZ(Dffl$i®. 
ommt±&,m2 <Dnmt<DM\z&®2titz®m#ofa 
t. ±izmm^<owL'hmmz±^m^m>^tia-$tift 
&nm\zttfci,T?eM}si$immit-t%¥&mmn&&§i 
znftiBnvmm&t ±&®L*m®<o$mM®mwizttfo 
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(2) 



8-75806 



±ER«#CD3? 1 COffilCft^ttfcJg 1 ©««i, 

±iem 1 com®t±t2S2cDmffii3S«!$n 1 ±er«i 
±iBm 1 «onat±i2H2(Dmfii<i:©wic»^$n&K 

■t^M%mmzm^x±.sEmmt^<Dm'b^<D^mm 
&mm&m&-? % z. t z®®tTz>#m&®mmmfem 

*Tt -5 R«# CD-gE# T * S «/h«tt ic *5 « #«§»gR 
2comffi<h. 

±Essicomffi£±ESB2©mffii::fciR<*tt, ±er« 

±ias2(0fiasi£^UT±!esim©a/h®«ic3tbr- 
amotsxjhiwiu:.' 

w*> sews nsRjtttfcjMtta uxm^fi^stu^ 

±E*««*|JcS^>T±ER*fl:«>*/J%««©#«i# 
S. 

±.&mmmnizm-3\,iT±mmmft<D&*mi&<D#mm 
&®&zmfe-rz z. t *w © t -raw*)! 1 xra 2 e« 
o>#flut»Rtt*fli£BB. 

Smc*f[6jr€.2fflrojS®SfiffAfcP5j§f»iRS^rL.. ± 



±.&&ft*-x<»—-fi<D&mott>'tt\zm&2ft, Ao± 

E8*S»#a>S±EW#^-X©*^6fC»oT±E$fc 

ictsnt e nit na^«co±Em 2 t 

±E«flc^r-^05te^F©lS®*i±E'Bia«:ro±ffiC«« 
±ESB 2 0«ffi*t±|HB§m«:©« 2 C9ffi±£j£fiT -5 «k 

6*»?aft«Afei:i*#ad:raii*3ii, 3x11 

4 Ett®#igfl?RS3s«|£gB. 

6 ] Jb&#a&Rtt*n£gRtt3 <b \Z, 

±.®ytm<H^mz&? rmst 3 tut% tr- a c*f u ti 
*»»*as«*t si-t e«a tr*»*JH 2 x« 3 e 

[0 0 0 1] 

m&£mfc-?z>#m&&m,&ffl%.%mzN?z>. 

[0 0 0 2] 

<ooz>&%. *frzi>3)M<7)£.o\zttm<o#m : m!ft& 
fcjbnrt<>*. &>±<D£o\zE£mtinofcmm3z&is& 

tefite^&Rgftro^fficOttJlBCDKjRia, £f £T2® 
icfcO^-p&S. SEjfete, R8#$m<z>&£i&-3>&R$ 

[0 0 0 3] 

[0 0 0 4] ^^COlWfi, ±EIB|I!j££««feLT. 
*#«»RfW«««Re«ttr*c:i»c*«. 

[0 0 0 5] 

50 «©*«^Re^jBj^fBtt, a^Kww-rsmioBS 
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5fei^gBSr^-r^m 2 CD^ifigi:, -LESS 1 ©mffi£±Eli3 

st i ©mffit±fB^2comsi:©wi:»ia:$nfeKis;ft: 
±&&ffi<mtfmm$ntztz\z> ±E£«ttnf©ffiat 

[0 0 0 6] m%m 2 fS«CD#S! J&St«5?5iBj5ggMte, 

E. t <^z*tftTzmiow£m2omtz&tz>mm#e) 
-®ftT&zM^®mz&ii%#®B®i&®zmfetz> 

\zBis.2titzmi<Dmmt, ±.&wim&<D®2<DwizM 
t$.zrirzmBMt!mizTtiizm2<Dmw±. ±Emirom 
ffit±83m2cossicSiK5n, ±ft.mmi*o>m'bmw 
izmm<Dffl&&£G?z#fafBi*$ : mn-rz>nm%)iia^ 
mt, ±i2^ 2 v>n® u x±.im^(nm^mz 

ztirtttiz, ±ie$®tt©«/h®^65&;insK 
[0007] m$a 3 iBtto#ttftK**JHegnii. 

•5. 

[0 0 0 8] S^4E«ro#«^S|^JB9SKStZ*3 

^T(a. wiRqi i ttmwmmw*mm%.&a\zi3\,) 

T. ±E«Jg@S5li. SWCttfaT* 2©<Bj6KSflt;L 
&PJ«»«ft#L. -tEP9«*Btt»-;&©£liai«J6S 

x<t. JlE^^^-^cd— ^rossOT^^twiisan. 

t> i ^±tZmte&ttfr<b±.&mte*-X<Dm< : t>'b\Z%tr)X 
-tE5fe«a8B^±iB0BP8B*TMftfS«fc5 ^gE^ffc'fr 



[0 0 0 9] SfjjfcE 5 E«©#«J&Sf«2?£S|j£gBtt, 
B?#9il. 3Xtt4E«©#«}gR«|*ffi!ISSHlC*^ 
T, SSIC. ±E$g 2 W«®*t±|2S5S<!(:CDm 2 CO®± 

[0 0 10] iS*W6E«©#i»JgR«^WSggtt, 
SetC. ±E3tfi8*f#aiC«kt)TBSIt$nfc^f-A{C 

[0 0 1 1] 

tt, iEmffiHllJD^Sli, ±E»iromffit±E»2<D 

fcfc«koT, ±E8S«*©»/hffl«{c±|33S!85<t^*H] 
inf «. -he«fi^»n. J:ESI*fl:ci5a/jNfB«ic±E 

±E«/J%««©*«JgSI«*l:mUT«fi«»ft*t^ 
±E58Jgfi^*««»aMLT. ±E5flSff^ro^^& 

*=rr*flr**«iwi*ii,TiBaT*. -e-lt. ±e 
a^^Kg^>T±E8m#©»/h««©«sie^« 

[0 0 12] Sfc. M**2Etta*MMgSie*a£g 
HCfcl^Tte, ±E«JEB3jD^a«. ±E^.l<D«ffii 

±&m 2 corns iziE^esm^^ warr* ^iicto 

ic3te-A*«itT*i. ±Esim{t:<oa/jNfii«ij. ± 
T±mmmft<7>fo/m®<DX¥mmmz&tt%imMWi 

[0 0 13] S&fc, 8g$£3Ett©#ttftMBm$$|£ 
»«fc*HTtt, ±E»tt*Rtt. ±E3»fi^Kg-3 

fc£-^V>T±ERtttta«/hfitta!|:&«8e*&ffl& 
[0 0 14] MOT4E«0|MMII«Mattai=*} 

2<@roSffi£{if|^.fcP3fS5^ttS*-U, ±ERie^«©- 
50 ^T©lSBB#«fi*SnTH*sn*»^«^0!>«HCBBP« 



5 

f'tcaitsn. J^±E»*WW»a»&±EW#fr-X 

<fc 5 K±Ei»#*-*rtKR»t6nfcHtt»tt©±E* 
2©mffi<h£tl*. < JbE«#$r-A©te;5©j£fflat±E 

[0 0 1 5] RjR«5EffiK)*«^SI«*aiJ^IHc* 

wco±fs&mm®it> ±mm 2 ©^ffia*±ER«#©s! 

tt2&7c#iajT&BH-*. wniZ«fcoT. ±E$fm#© 

s as ± © e a ± x \tw-m ± ©«§tws« \z *> •& 
[ooi6] m-$m6%5,m<D#®Mmm&m%.%m\zii 

^T», S^2Xtt3E«©#^SIfl*ai3£gB© 
f-AICWUTSiStC, ±ER«#t 13c5fc6rftXtt2 
±©it«±Xtt¥ffi±©Jt^W®«lc*3ftS#»}gRf| 
[0 0 17] 

<S*®?S>ia 1 tt*Kai=ffiS#«»WI*flftttR 

[0018] 01 <7m&Mmn®m%mw a. ( a > a 

RSttitft 2 ©fK/JMHtt 2 ateXffiES#E p£fg£$ii 

H?t, (b) ±EiS4 &±Efl£*tt5 OlCfcR 
■SntMM2at, 18i4t, a>J5S*ffi5 0 tCfc 

•3T«&an**-wv>*ffii s£rtr#s®!88Bi 0$ 

(BA±E^SfEmff V p *i±E@S 4 <»:±Effii])£«@ 5 0 
ICEP JQ $ tlfc £ & C8»JQ&ftj»t±EflKft f P tft/Jv 
®^2 aro3&©Rfp£ £ j bT56JBffl&»a*a 
fcT.*B«***SMfe-j"«jS«»2 0 £, <c> ±E5B 
*«^S«Sft»tt«LT±E«S[ftf piJ:E«/WB« 
2 a © 3 &<D®mm s 3 iCfcf&bfcigilgfcWT-Ste^fc 
HWff-f £ UTtii^-r-5FMtg|^[aJ!S2 6 t. (d) ± 
E**«*CS:^T±EttHff*fcra»Mft*LT±E 
f p <*: ±Em/jN®^ 2 a © 3 &©R®2& e 3 (eft 
J£ L,fcS'l@€:^'-r-5iagiI<E^£ffl^f -5 □ y ^-f >7 > 
72 7£%ffiA.> ±E«»/Jn««2 a©SStW««©3* 

©Km* t j -a ct ? iz^bs tfcct *«att 
[ooi9] sKTww&m^xmi ©g^njp&wRjus 

BMaKRfft. 
[ 0 0 2 0] B 1 fc*TJ:3te, ±§2#ig[3)S&gB 1 0 
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tt. R«#&£}2<!:, «S4t, $I£€S5 0£, 
«7t. a-OPeifci^TRjasn*. ±ER«#H 
*4 2(4. B&¥frft±iBi:Tffi£>frU ±ER«#tit!|Sf 2 
©TfflC±EM4*t»s)cSn«.'ajE«ffi5 Ott, £ 
■3fc5fcSSffl5 5 0 aS*"r-5*#C«toT«lfiESn. ±E 
**«5 0.a^±E«««*»-2OJtBC»r*J:5fi: 
@5£3n-5. ±ERtttttt82 t«l4 t»JSf|ffi5 0 

»Jft3nfcttS08&4l*.. ±ERm#tt# 2 £•£•©« 

ffi^lCjfcg LT, Rft&iitft 2 &±EM£«g 5 0 ©ft 
fflSB5 0 a^±ERHflct£»2©±ffii:»L,fcttS|$fiJ 

u -c-o-flittinefw 5 o syftttffistisjK 5 ©a* 

«IC8^3nS-£. *©fflffltt*ffi4C»ttSn*. 
StS^l:, Xff«M9tt. 3Sif®/£Vp£ai|5£@ffi5 
0 t^&4 ttaJftrrsctlctO. ±EiR'J£®ffi5 0 
i®ffi 4 ©ffllC&Sf -SRHftHW 2 ©«/JnS« 2 ale 
# *««»EpS58±S-tt5-*, ±E£flft«IBEV p £8 
W-^tlxTDy^-f >7>?2 7 KiB^I"*. -EU© 

0©ftS88BS 0 at. f®4t. SJS^S 5 0 ©JtfflSS 
5 0 ai:Hffi4 £lZ&oX&®2tlft&m&Um 2 V>W 

±as©ct'5ic3'r^6tt±E+tA->^>xc s iCite^j 

lC745i'5{C»8?SnTV»S©'C. ±E=^vA->^>X 
Cs t±E3'f ( >l'6ttLC««ig»S«|j«r*. dCOL 

* >X C s ©«ftKl»rt;LTHttft*ll3n&5HRflre 
^^SUT3?±LFMaiESlslK2 6ICiU^r-5. FMg 

[0 0 2 1 ] Dy^-f >7>72 7 (J, B2(c^r«te» 
i-. a^js^-t i , t 2 1. mm 2 7 1 t, iK^S^ 

S82 7 2 t, f^ffl^i2i§2 7 3, 2 7 4 fc, 9 01^ 
'S2 7 5 t. *J9CST»5)g^»-2 7.7 a. 2 7 7 b 
t. fi«aiS7-<;l'^2 7 8 a, 2 7 8 bt, tB^fflT 
40 T3, T4tC«koT«JSilEatl5. «MB«2 7 1tt. A 

^asT t i &^-LTAA$nsamt^«'iii®bTHffi 

#ffig§ 2 7 3 Ctil*r*. Rlffl^BHfg 2 7 3 14. ig*S£ 

nfcttn«^ew«»ELT»*« 277a tjg^ss 2 

7 7 bltfll*T*. 7 2(4. A*«g 

f^ffl^IHSg 2 7 4 ICttJ^jf S. l^ffl#E8g 2 74H & 
M&M8 2 7 2*&ttlft3nsSWI*&Nifr?£-EU 
TS^§g2 7 7 bt9 0S^fflS§2 7 5ICffl*-T-5. 9 

og»ffii§2 7 sa;.«M4CX4H^omti:j3 

HT9 0flEJt*^»«UTBSS2 7 7 al:U*t*. M 



7 

rmmmm 7 * iv? 2 7 8 a icm^r a. fi«a»7 -r 
ft^w^saaati-TtHAM^T 3 ftfri,Tai»«flEv 

a, e«^Mffffi2 8 ictiJ^T*. K£S§2 7 7 b«u 

T*«^fcSElftUT» iS«aa7-r;^2 7 8 bCffi* 10 
fi«a»7^;^2 7 8bf4, X't)'$nz>m&& 

coff^O 3 , 60H*«^0»*aaS#Tffl»HT T 4 
€r^LTta*f8EVaaSr*^WW«2 8 I3tib*f «. 

i«iil7-fM2 7 8 a*6tt»Sn*«E 
Vai tt, S9ffi*#9 0*«W**aftT«H«*4: 
fg£2n*CDT, ±EttBffi^i±B**firatf*RMBT 

^#an^offi;«5ttanfcao«jEo**nit I va 

7-f^* 2 7 8 b*6tH*atl*«EVai»4, R2T 20 
[0 0 2 2] 

»lJVai«|Va|-8in* 
[»2]Va 2 =|Va|-cos<f> 
[0 0 2 3] &5*MHS2 8tt t Dy^>7>^2 7 

tt^mE i v a i ttt«a0**tnen*o*3 1»4 

Val.Vai._Vai &«ttMM2 5*6A**h 
[0 0 2 4] 

[ft 3] I V a | =/" (V a i 2 + V a 2 2 ) 
[»4] 0=tan' 1 (Vai/Va») 
[0 0 2 5] ^±OJ:c>IZffil^$nfeS$02S€ffi^^ 
#«*K«#fflfl5££«t::i5^T, ±CtRft#KA 2 oat 
/h««2a»C, X««ag9ic«fcoT»J£««5 0i«« 

4 cnttftf p*#r*iEKsi[T»*3ajti«B£vpftaj ^ 

UPf * fc, ' ±E«*«« 2 a tC±E32S5mJSE V p (Djgffl 
*CJtOTUfcfiB ( i:±ES5SiE«EVp©ffl«[ftf ptRi; 
ffl«»S*r SiEB;»T»*S!«t«»E p £55±r£. / 
32flS«fiEVp<i:X8K«*Ep^ ft 5 Tg3n&£iJ§3i£ 
ftco pSfflHT»6 tft7T»r^t3j«T**. CCT 
V pott328tt«JEV profi«T»0, EpollftflKttffE 

[0 0 2 6] 

[ft5] o> p = 2 k f p 

[ft6] V p = V pocoswp 50 
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[ft 7] E p = E pocoswp 

[0 0 2 7] S««£EVp'ta«niLfct*0!)±E 

Ep<h2^cosia*£2 t3&(D®$mmez t4&<6n 
m&e< t»^*tjfcoft8Taan«, 

[0 0 2 8] 

[ft8] £ t = £ 2 +£ 3 Ep + (1/2) an Ep 2 
[0 0 2 9] ft8tt£tTO«t3lCW< JlfctfT 

**. »«ftK»2IC«»s^SDL/«:t€r(DR*ftt£3|sj 

2a>s*«fti*#e*n-enD I Etit> 

2 co#fi#SS fc 0 ICS*. 6 n* f*J§Bx*;i,^- 1 , 

-Hcoa^s^n-endD, cie, du, ciHtt^, 

[0 0 3 03 

[ft9] dU = EdD 

[ftl 0] H = U-ED 

[0 0 3 1] £t±0&9t»l 0*>&«#dHtt. &<Z) 
ftl lTg^n^ ft^T, m*ffiKDtt»l 

[0 0 3 2] 

[ftl 1] d H = - D d E 
[ftl 2] D = — c? W/ d E 

[0 0 3 3] m^X>^;i/t:-H^m^ECOg||ft 
chLTM^T4^C0^$Tx-7-®Mr^>t, 
X>^;i>tf-H«^coftl 3T4A^. 

[0 0 3 4] 

[ftl 3] H=.(l/2)(^H/^E 2 )oE 2 +(l/6)(^H/ 
d E 3 )c E 3 +(l/24) ( d < H/d E< )o E< 

[0 0 3 5] CI O^CO^Stt, iSE=ot«i:s 
A6n4X*;^-*0trsrtlC«tDOtLfc, * 

fciftl 2 tri>&0{C&*. Sfc, ftl 2 tftl 3*^6 

•jkimedwu ^cofti 4T^an^o 

[0 0 3 6] 

[814] D = -(^H/^E»)oE-(l/2)(^H/5 
E 3 )oE 2 -(l/6)(<?<H/<?E<)oE 3 
= £ 2 E + (1/2)£ 3 E 2 + (1/6)£<E 3 

[0 0 3 7] uuT^ -(<? 2 H/<? E 2 )o= £2, -(0 3 
H/^E 5 )o= £ 3i -(<?<H/<? E 4 )o=£ 4< hUT^. 
EU0Cfc#5, eattx^^fc^-Hfcy-^HSBB' 
l/Jfctffco, 2*O f JSB8«ftlC*f^L?t 62$2*^K 

E p ICR»«^«C^Ut«/jN«»A E^ifUT^4 
4§££#;l£o .CO£#±EX»«#jLE pK:»^Ufc« 
S««6DptLT, ±BR/h«#AE»;:»J6L£a/h 
m^SBffi^ADtr^i:, ft 1 4te#C7)ftl 5W9l: 
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[0 0 3 8] 

•[»15] D p + AD= e 2 (E p + A E) + ( 1/2) e 
3 (E p + AE) J + (1/6) £<(Ep + AE) 5 

[0 0 3 9] d dT, m#®gDpli> #<Z>ftl 6TS 
S-n, *fc«K«#EpCJt«l/T«/h«||tAEtt+» 
/hS^OT. (AE) J t(AE) 3 ^5IJ0 iiSflaT* 
ftl5<D»2a©ADttfcl7fi!>i5l:* 

[0 0 4 0] 
[ftl.6] 

Dp=E 2 Ep + (l/2)E 3 Ep 2 + (l/6)E,Ep s 
[Ski 7] 

AD=£ J AE+£ 3 EpAE + (l/2)£ 4 Ep J AE 
= ( B2+ 63 Ep + (1/2) 64 Ep 2 )AE 
= £ t AE 

[0 0 4 1] ftl 7*>6M6^a«fc5fc, ft/MUlAE 
£> «/JN«SAEII«t-pT»&"r**/h«*!Bfl[AD05 

woit^j^&E tiLT*8s»<:tjjtm, s 

*«>tt. *f(C35flitm^E pofr££#®pc7>ft#rtt^ 

<Diaj*«*iT, jEft'fltfilET*. S&»8i:45^T4 

±Ei«^WRfl|*f4 2^ l 3&, RZ*4&(D%immz}k 
ttbT+^/hS^OT, KT0R3llfc*^T**0BMI 

v>t. Rsca. «m#KS2©»*56rffto!)i*7ctiRa 

lwck-5T«5tt*nfe±E»>jN«(*2 a>WlrtT***/* 

«2'<z>ffsd t«je«ai5 oo^JSfflcos^iiKm^H 

» 2 K£o Tft£3IEcD£&C e £ft 8 £ffll>>T&CDft 
1 Ba>£3\zl£tzttfim& 9 

[0 0 4 2] 
[ftl 8] 

Cs = Ce(l/d)(E24- 6 3 Ep+(l/2) e a Ep 2 ) 
[ 0 0 4 3] Sfc, »18T«Sn^t/^>XC 

s ti, #rcogci 9T«$ns^tAy^>^Coi*o 

ft2 i <o&o\z&Tz:t&'V%z>. ::t, 

jzmms o tm®4 tmjzmms o tm®4t\z£?T 
*»anfc±E«/jx««2 a*«ffl«-r-5^^/v>^>^ 



(6) #§8^8 - 7 5 8 0 6 

J0 

[0 0 4 4] 

[ftl 9] Co = Ce(l/d) e 2 
[ft 2 0] 

AC = Ce (l/d) {£3Ep+(l/2)£nEp J } 
[ft 2 13 Cs = Co+AC 

[0 0 4 5] ft7T^$tt*£^«l?Ep£ft2 0(Z>:& 
SKftALT, ^ 6»Z-ft2 2TS*ft*^ftHftG>&SC 
ftffi^rSSWrSfc, ACBS2 3fl!)'±5i:StCt*« 

[0 0 4 63 

[ft 2 2 3 cos 2 (cop* t ) = {l+cos(2a>p- t)}/2 
[ft 2 3 3 AC = Ce(l/d){ e a Ep 0 2 /4 + e 3 Epocos 
(cop- t) + (E4 Epo 2 /4)cos(2cop- t)} 
[ 0 0 4 73 a\Z, ft23te, #CDft2 4<tft2 5<b 
&2 6TS$tl5*t/V>^>X3!fblAC 2 , AC 3 , 
AC< feffl^Tft 2 7 ©J;5fc«#»A6Cli:*<T«? 

*. i:t, *wv>^>*2HbfiAC 2 |;t 4#z>$§ 

«#e< t&mm&E posae po02*i;:jt«LTi»s 

<bSAC>tt, 3&0«WEsi£«tt#Ep<0««E 
PoKJt«r*fi«S*U^^ftflttfta>D**LTS 

*/v>*>xa£{b*Ac<te. 4^co^m$ £4 t^&tm 

#E pOfiffiE po0 2*lcJt«"r^fii|BS:*rL^^ft 
/§ii£ft2 to p &#UT32»MI^b-r^*-r^v^>X 

^bfiT»s. 

[0 0 4 83 

[ft24] AC2 = Ce(l/d)(E4Epo 2 /4) 
30 [ft2 5j AC 3 = Ce(l/d) E 3 Epocos(cop- t) 

[62 6] AC. ==Ce(l/d)(E4 Epo 2 /4)cos(2wp- 
t) 

[»27] AC=AC 2 +AC 3 +AC4 

[0 0 4 9] -S, **/v>*ai i3^;U6tt±SB«> 
J:5fcLC*«S»S«|j«U ±ELC*lB©»CO*fi 
Wftftfictt, 4M0OJ:5lc*oft2 8T«an*. 

[0 0 5.0] 

[ft 2 8] f Lc=l/(2^v r (L-Cs)) 
=1/[2tc/"{L-(Co + AC)}] 
40 [0 0 5 1 ] ft 2 5lC^W^E 5 Epoi:»2 6(C 

£4 E po 2 /4te, 2^CD^a^E 2 fCit^T+^ 
/Jn^^OT, ftl 9t»20cfcOCo>AC*tfiKoS 

tt^T. »2 8sa2 9T*an*ifiiaa*ffl^T 

±E*WV>^>x£fls*ACi#fi« 
Kft^fbSA f icOfflfflt, ft 3 OCDJ^fzStrT Zt 

[0 0 5 2] 

[ft 2 9] ^(l + AC/Co) = (l + AC/Co)- ,/2 =l~ 
(1/2) (AC/Co) 
50 [&3 0] AC/Co = -2Af ic/fic 
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[0 0 5 3] ]&±<D&z>\Z, ±IBLC*®[filKCO*S^ 

2SS$2 0£$/&LT^£c7>T> ±E»fi»2 0fi, ± 
E#«««R f IC 2:Hi;flikRT»«RMKRfi!c 
e*T*«fiffl^*3efiLT«*LTFMt([BII§lB2 6 
lCffl*T*. CdT, ±>£CQj;5l3±ELC#ffi0BCD 
#«ffli£».f lc!4» ±E*W^>$ r >XC sCMr-WXS' 

* >XSMfcfiA C KJtM LT*««jft»Sgfl:«A f l c fi 

»*flsr««)T, ±e»fijq»[Rfoic feraaic, ±e 

iACH 3JfcOR«*6si:Si«*l?:EpO!)a«Epo 

* £ i t£fi5m#E p CO«E p 0 CO 2 ^{cit^j-r^^*® 
$tl*Ofta$ft2 co pfcWLTSSWfc^ffcT** 
WV>^>;*&fl:;BAC 4 fc^tTCOT, ±E551S«fl- 
14, 3*CO^^^E,th32^m^Ep<7)SigEpo(Zit0»J 

LAoftWiSJftcop-rftfc^Wttft f p£ 
*TT£fg^S 3 4'^c7>Be*6 4tS5SB«*EpOfi 

pt^^iS»2 f p£WT£{f*tS<{;:<k^T/13i£ 

«*n*n&3SiB«^T**. cot*, -tiB^&gcg 

[0 0 5 4] ±EFMttWHIB2 6tt, ±E?S®ff^£ 
FMggBJffi^UT, 3^0Rtt*6it32a««*Ep© 
^®E po *CttMT*lHffi£Wl/rt>:3Jflttft f p£3TT 
5fi^S 3 <h, 4^C7)R«*6 4 (tSJ8ll«»Epc7)fiiBE 
PoW2*lctt«f!I'rsiB«ft#L^'3«|»Bt2 f p£W 

t*{e^s< «oamMeDy*-f>7>^2 7<a 
it^n ctu*T*. 

[ 0 0 5 5] P^<>7>y2 7l:^T, E£§g 2 

^ts tt»«E*an*o9 os^ffisn&s^ffl^t* 

mm7<< )V9 2 7 8 alCffi^fU fi«a»?-< 2 7 

Va | s i n *0»««?T3«^UT«#«npffi2 8 
iCttJ^fS. fi£l82 7 7 M4, ^fB#BB£ftfc 

^^ 2 7 8 bfCfciiflU &tMM7 4)V?2 7 8 b 
14, fi^«^«^<^'5'6cojQiiBj5K^Tabsm*«EE I V 
a | c o's *.0*fi«M t T4fc^LT»3R««l«2 8t 

aj#Ta. 



(7) ^ V8 _ 7 5 8 0 6 

if 

[ 0 0 5 6] ffi*SsJ4±ES9ff*0>Aittft 

f P$tn(I^T»^(DT, ±f2jg£t§2 7 7 at± 
.I2rg£t§2 7 7 bli-tn*n, ±ESW8^fcJSI&* f 

*tt«ff-§T»*ttirt«E I Va I s i n^tmilME 
I V a | c o s <fr£tti*TSo T&ta"&ttt*«BEV ai 
t tti^HJEV a a (4ffifflg<f> t 3 &CDg§«$ £ s 
tzMEElzuz. 3&eos§«* eitfUSfcT 

J0 fc, *t^'>^>^*ft*ACitX««||LEpttraffl 
TgfbTa. $;fc, *3 0^6M6*?S:«fc5II, _t!2* 

fci!M§T*flsT*. «±<^^i:^6, 3^c7)^S^a 3 

sa ficttsstftffEptiafflTfXftr*. ssic « 

fl5«ffEpiS!j!S«JEVpttraffiT«-ftrS0T, 3# 

EB«P«^t±E*-9S.OffifflS*»47clr&-&. *& 

a? tfcte, ±8BS*^<h±B3m^S 3 Offi;fflg<M4 0K 
fc5. «±0<fc3fc, 3 «0>tt«* £ 3 ifl%&(D tt\Z 
tt v ±ES*ff4*t±E(B^SiOtt«a*l4 0^7CC!> 
fctfcO, lii^iJEVaiH OtftD, ffl^®JEVa 2 

\Z\Z< tt«S6*tt««caoTttJ*«EEVa2B?-f ^-X 
OffiTfctiftStiT, 3^<D8l«*e3^ftC0t*lcl4, 
ttffl^(J>liOII^oTcti^«JEVa 2 tt^7XCOfiiTm 

[ 0 0 5 7] 8^N08E2 814. A*£naHBE 

^ Va , , Va 2 *>Sfc«tt*fc«flE I V a | ZmWL 

t, mmmwm 2 s^xtj^n^&mmnt, sjev 

a J> Va 2 , I Va I ±E«MM6*®3Sa*sm 

s^rsi^icx^x^u^ 2 9 emirs. cmiiiS 

§LT, ±fi?Vx:/U< 2 9ttSSM*ltt2 8©»5R 
ffl^lCfi6oT«-/X7^-^0«.«&«^T*. 
[0 0 5 8] K±l¥SELAccfc5{C, ±E»Stt5 0i 

±E«a 4 ic32ss«» v p saao lt±eb«#k» 2 

C0?S/h®«2 aKXffi«#Ep£S£$it£i, ±E5B 
40 gg§2 0f4, ±E«^S8*$tr«^Kcfc:>T«ilfcftg 
«sn&J8*«*«g«LTJB*T*. FM&gS]© 
B2 6f4> ±E58fi«*f£FMttWl,T±E«^Sj* 
*to*Mff^ft*4T*. ^ ^fC, Dy{7<{>7>72 
7 f4, ±IS^I^fi^^^feSc f p ^«*T^S^ff ^IcS 

m\zttWL?z. Tftt>-fe±E«/hffl«2a©3^C!>B« 
^ £ 3 i±E55£65*flEV pOtBSlCttWUfcKatW^-* 
ffl*T^o JEot, ±E»fflgB7 t««ffi»Jffll8B2 S\z£ 
oT, ±E«/h««2 aOffiB€;Ja^AT±EitS!Em 
50 ^SMSTSwifcirDT, ««/Jn«*2 a<D*jRW* 



(8) 

13 

3&Wffi«6#ej©iiV>£±ieiI«JiT9C!>fll 

2 7&4BA., iSBL-fc.fc'Slc. {fc^lf* ©Hfedl^Tl? 
■SCOT, S^roRm^esSr-e-OlB^ffltttfioJgTS 

*m©»stt. -ens** 

#ffi*<5££IC-:£|6]£|SK>)fct£. »fK7)-ttS^ttfc 
»t>**<J4 0, -tote*. 3&roRm$s £ , fcfltfci:: 

ttatfc<ft*COT, 3 #CO&S2?5 £ s 0 ttt 5. S 

tt&ro#fl&3&a>IHi*0!>|IQ|;: 
14. «±<7)ck-5^M^^ab-5CDT. »JS3n^:3i»:C0K 
«*eilcS^V>T, ±ie^m<*:K^ 2 ®flt/NI* 2 a 
l:*W»l«)«B6Mlt5|i!iT«5. 
10 0 5 9] JK±©**BBSIC45l>Ttt, S9ffi3lCfl 
f p€^-r*2e85«JEVpSfflHT«SJ5EL/T3^<0 

JS1&K2 f P^WTSfg^SSlfSff^tUTfflHT. 4 

■fc^Ctt, «&Wffi«lC:fc-ttS#8JgRfiM5£>B|jrf 

[0 0 6 0) Div^-f >7>72 7£flH>TfcMi 

SSnift^tWifSiSLT, Dv^"f >7>7'2 7 
6 tt£ ili5it'fg^C0<t^m^*f«tWm^ J± S / N ** 

fl8icesc»-r«>ct#T#. 3&<D®m®e,<Dmfe<om 

[0 0 6 1] jR±©S*@Bic*ht»4, D^<>7 

>72 7«oai*^siBijLTv^!»t < #5einttcniciB6 

TR«#Ktt 2 ro^/J\^ 2 a IZ&WZ 3 &©Rm$5 £ 

3 SfflST* .fc-SlcUTfcj;^. c:eo«-&iw*v>Ttt. 
fgffifg 2 0 letter SSMffifc* 1 J: D+#fc/h3 Hffilc 

t* i ±®mwtm i Tte*»te**n* «t sizt-s. 

<t*> 1 -3<7>igi|il£;*^ h^AT^-f-tf&t'Till^ 
T-SCtlCfcO, D7i"f>7>y2 7£ffifflUcit 

E^5Ci^T#, ±j£t|sJ«K3:&WR«S£e,£ 
IStSCt^TfS. Sfc. » 2 ±fflJtt#at«l 2 T 
fflHiS*W5-6©^< tfc l -zxDmqgZZ^i/ VvL.7 
J-5< J >ftti:-vmiZTZZ. tlCfcO. 4&»St«* E , 

[0 0 6 2] <m-CO^SSCT>0 3 «*%B^|z^?>^- 



5 8 0 6 

J4 

tt, 01©LC#g®8SlCftAT'JX>h9>h3!£f§ 
3 0 effiATASIsIBa 1 Oa&isEltCtS 

lr«J$£n*. &±<D«fc5fcfiS/i£lC«J:D. m-OSIJS^ 

[0 0 6 3] 0 4lt «MMMt»2t»Ufct*©»jX 
if >h7^hSSP^JgS3 0(OtSf®iaTc&0. 0 5 14 'J 
X>h?>hS!afJ*««3 0£R«#K!|st2 ift-r* 

^^es.t¥®Bir»s. ±Ks§a#ts*4 2 14. 04 

EtTSfc^L. RHfftt^2(OTSIeii«S4*t^Eg 
SttS. ±EUx>'|«5>hffiffifi#IBS3 0 fS. 
y-X3 1t. <*>&g#3 2t. 3**^4 0 tic J: -a 
Tffifig^n^. ±E$#4'--X3 114, 8tm#K!f5f2tf> 
SSiffiT 5R83tt©8&SgEBB3 3 £{SA;tTl£M 
t, iP$^l*JlCSjiUT^Jffi$na^^^4 0 ^SJOW 

*Ol»#*»6a:5. ±E*<t>«#3 214. Rfttf 

1 ©tt^-Sf S«fc 5 IC. ■€■©— Dffil4±E«#^-X 3 

1 ©±jgH©^^BBIcaj@$n-5— ^, •€-©<BSStePJf 

$fcS88B3 5£«S;15. 3^^4 011 nm#-4 1tt& 
«#4 2 t*&W#4 3fc**.T*«Sn. ±82^^ 
#4 3tt*#$r-X3'l i»*3nfctt»C±l2Jl3 4 
.30 £KiI-fS. -5-LT*-C^4 314. Sfi?»fr44S:^ 

bT±&< : f'L>i»#3 2 ts^sn-s. ±ian^# 

4 114. ±§2S#^-XtmmMlC8i8tenT. 3*^7 

^4 o *t ±E^«:4r-z 3 i tassns. U±<Z>&? 
7iffiEeiC«J;oT, ±IB»M^Mg83 3 tmffi4 tomic 

2 blC«fcoT^t/V>^>XCg7»^fi£$n. 5feffig)!3 

5 t«S4 tOIB)lE«RSn^BI«{t:K»2«}«yMH« 
2 al;«l;oT*tA->^>7C s«S^n4. d C 
T, 3feS8fi83 5©«»S«»4»flt^ffiffl3 3*<Sf«#K 

« »2lc»«-r*»*iB«lcH:«!r<5i+»/hS<«i:*J: 
5lC«fiE$ns. 

[0 0 6 4] E3 ic^r«k 5 ic. tzmmm 9 14. xsss 

EVp£±f2'JX>h7>hl!3§jfyi:jg§g3 0ro*#-y 
-X3 1 imffi4lcH31in-r-5CtlC«J;i3. «/J%««2 a 
tW&2 bCX8S«»Ep ±ES« 

mavpSrsip^tUT. oy^-f >7>zf2 7 tzm 

•hTZ. SfcS&fc, WffigB7l4-e-ro±ffilC^fi£$nfc 
«5«:gl5 8 ±IHSim#:K^2&- ; E-C7>SE±lc»E 
LT«ftU ^T3««)SHSP«B2 5*»6C0IWffllfl|^lc«:S 
50 it, Rm«:K^ 2 t±E«t»*W»«c 3 2 (05fe«« 3 5 t 



(9) 



IS 



8-75806 



±E«#ir-a3 1 (D&tmmw, 3 3 *t±i2sim^K^ 

1 O-aW&jfcStt*. Sfc. #S!aI8gBl 0 afi^OS 

[0 0 6 5 J H6tt±a©J:5C«lJ«*n«:* + AS/^ 

0©*«B»S»TI§IbHT»S. El 6 ©^ffitsJgeli, 
* <>W* 3 2 t»JtJ»#T*-5±E»#^-X 3 1 CDR JO 

dr-a 3 1 ©±fcHT*.&JH*ffi3 6 Ck-aTiHfca 
n, ±Ef5iS«»©ttSIIT»4±B'C^W#3 2 C03feffl8 
SB 3 5 TSfcJSffT 3 5 iJiEStt^-X 3 1 ©&®!g 
ESS 3 ST&SJg^TS 3l»il**T*^^^^>^C 

[0 0 6 6] «±coi^iz«/i)4snfeS-©^jBwro# 

»»«flMt«!|fcgBfc*$HT, J:ES58ff«iE9*t, ±E 20 

ESS 4 CXiBflUEVpS^JDrst, ±Eif«#K** 
2©«/MK«2 at±ESMSffigB3 3tmffi4i:CDW 
lCfcBT£€I^2btc2S5®#Ep*<%£f3. _hg2& 

/h««2 a£±E<S*a2 bte<!:*i€>t>±E£fi5e#Ep 

SfllT*. ±E»fiSS®SB 3 3 coS»®«l 

tt, ±Eft«g«5 3 5©«|*ffittK:Jtt^Sfc-Hi'*£v» 

t^'^^C s ttBMttatC&SO-C. ±Efflt#tt 
^2^184 <£^tf'JX>h5>hS!Sii*Sg8g3 0© 

©#Sli*ISlTi*S. 
1 0 0 6 7] ±EUX>h7>b®aSB#Jg»3 
0 J; < & snt «fc 5 K&OR 3 1 S 

3 OO&iSHST&O. v c liHSSfCDftCDjg&Tfc 
0. Y«, 'JX>K7>h^ggJB^^Sg3 0©±E*§# 40 
^-X3 1 t±E+^Wff3 2 

n*. »3 2(C*3^Sa(Sff-C^^3 

bfiig^^-X 3 1 ©AST**. *&. U oli 

'T. S34J;0, ±E*«SftLcl»c3 5T**.& 



iff 



[0 0 6 8] 

[% 3 1] cor-Cs- Ycot(cor-Lc/vc)=0 

[ft3 2] Z = |l/(27T))v r (Mo/£o)lD(b/a) 

[ft3 3] tan(o>r-Lc/vc) = Y/(£i>fCs) 
[ft 3 4] cor-Lc/vc^tan-' |Y/(ur-Cj) J 
[ft 3 5] Lc=(vc/wr)tan ' {Y/((or-Cs)) 
[0 0 6 9] Jfcfc, ±fi>JX>h?>hfflRAM3 0 
COft^S^Kftw r S:JS:3 6<Di^{C^L/T, »36T 

*>*C s t€rSt3 1 fcftX-TSt. ft3 1 lift 3 7© 
iSKSSft*. ;CT, ft3 6*. wott. KmftK 

&2\z&&tGmv t>&mmvT^i£^t£<n> ±eux 

>H7>^£P#filg3 0©S#«E&ftT;&.S>. £ 
it- Mtttt82fc3Hll*ffiVp STOOLS 

*©. ±E'JX>h7>hSE*SH3 0(Dft*S^$ 

ft wo ifi e ©^^s^^s^tfir fe^>. 

[0 0 7 0] 

[ft3 6] wr=a)o + Aaj 

[ft 3 7] (wo+Aa>)(Co+AC)-Ycot{(a>o/vc + 
Au/v c)-Lc)=0 

[0071] »o>4(d, c«>ACT*i* 

6. ft3 7££tt?. *3 8T*S*lSifi1Ha€ffl^* 
Ctrtt-cg, SfcAwXAC^O tig{Hr-5^t*tTt 
3. £A±©Clt^6,, »3 7teft3 9©J:5lCgtrf £ 

[0 0 7 2] 

[ft3 8] cot{(a>o/vc + Aa>/vc)-Lc)*=?cot{(a>o/ 
vc)-Lc}-[cosecM(coo/vc)-Lc}]-(Aco/vc)-Lc 
[ft39] a>o Co + A a>Co +wn A C- Yco!{(a>o/v 

c)-Lc) + [Y-cosec J {(coo/vc)-Lc}]-(Aco/vc)-Lc 
=0 

10 0 7 3] 8C 3 9teft4 0©«fc-5lC^r^. SSIC 

ft4oia. »4 i ©•tsica^T-s^tat-c^-s. 

[0 0 7 4] 

[ft 4 0] Aw [Co+(Lc/vc)YcosecM(a>»/vc)-L 
c)] = -a>o-AC 

[ft4 1 ] A f/f o=Aw/a)o 
= - AC/ [Co +(Lc/vc) Ycosec 2 ((a>o/vc)- Lc}] 
[0 0 7 5J K±BaLfcJ:3K:. Ul>h7>l-2I 

#jggg 3 o om&'r-T, 3 1 tmm 4 ir^ssnjE v P « 
x£fc£AC©A©«££*T* l&wft-cgsn*. 

ftoT. ±E'JX>h7>H2)fi#S§§3 0©#Jgfti£ 

fcSA C IZ JtW U T#g^ KSgftSA f ttSMbf 

$&, ±E#S!Hl&gB 1 0 a ££tejg£i[s]8& 5 
SS8I2 0 aS«^LT^5fflT, ±ESSS2 0a 

f o s c S»f ^SJgff^ Z&m L T?&± L T F MffiHd) 
fS2 6tffl*-T5. ±5E©«fc^lc±E'Jx>^ 



17 

7>h£JP#!B8g3 O0MMRRf,|*. ±E**/^ 

e 3 i^ssm^E posoe pa k ttw-r 

co^itSE poa2fttctt;ffl?&&Me^LftoftflRR 

2 to p&#LTX*w»c«ft-rs*r^*>^>xaftfi 
£3 ^sssm^EpcoS'igE poicjt*yr««*e*L* 

:3ft«RRwp?-fcfa'&«iftR f p^^rr^fi^S 
it, 4*0BB*£4iXffifc#Ep(0»BEpDCD2 
*lwJt«TS«*€Wb*o««ttfc2 wp-Tteto*« 
i£& f p **rT*fi*t S< C.fcoTfl«R*HStlfc« 

&Ltt±5lz, ±ERfiflH»«1MR&. BJMft 

«-f*:: tlCcfc^T, SmWffi^c^3^CDKm^e 3 $ 

wrrsct^T*, asKMsR3£<BB«#6j0aa 
[0076] m-<n&mm<D#m&mmwmjzmw\z& 

^TI4, ±EVx>h5>hHffi«#«B3 0*/H^T 

r 3 frnmmm a 3 coas^-r * c: t^-r 

[ 0 0 7 7] *(Cl||---a)«]mCE)#ff)MI4t*nSKB 

ftZ*y M INbOs GWBHT*?), B8I1 El 7 
(DZfjy b L I-NbOa SB«»K»2 tLTffl^TS) 

[0078] B8I1 B7CZ*yMINbOi tfl 
^TJi*U&t#OX|*±©X0*60!>liliXt*«-5 
Dy^<>7>^2 7COtt3*mE | Va |t, 5SSi8i£ 

»«2liSttt, R«*K»2fCfltEEVp*ajDLfct# 

i-^->^>^0»blCctoT«ft:r*^t^ft*. BI8 
*>&WS*»ftJ;3fc, Dy^ >7>^2 7(0ffl^mJE 

3 ^OR«* e i 6 c fc fi^ LTIr^, % 

fiisattoKsnttRfd. xwLtoxo^fccoggRtxa* 

»3mm«)ttlTi*«etO, f ;^fD«n-6l:^ 



(10) 1MIW8-7 5 8 0 6 

^fcZ*«;HiNbOi CD**8BT £ z T 

±©«fc5fc, B-0ftttfl®?lttttttR*M£RBeffl 
Hit, tt9RR*£5Hil'?3&®Rm*6i£Ha 

io [ o o 7 9 ] la 9 a, tt&tDVtm&muzmnitu® 2 

7©ttia«EVaiSHaMfcSLfc^5:7T*a. 0 

#£ 3 **IET&S®«Ttt, D-/i?-f>7>^2 7C0tB 
*«ffV ajtefirc«ET»*V2*ffla-r*. ^iP 
2 tfBBftttft 2 C0±l2ffi^C0ffi^ 4 HffiT -5 ffi 
a? fc^oT««#K»2©J|lS*«iCiFfTt»*Lr^i 

tt, ay&of>7>72 7om^SEVa 2 «IECDmjE 
Tfc*V 1 »SP.3j»W«tttttt2 COSffi 

4 IC S5f £ B 6 ffi^ CD B fc fp]*i ? T^m^KW 2 CD ^ 

*«EEVa2t4ft0«JET**V2fcffl*T*. £U:0> 

30 3^0B«*gj*tiEO««t, 3#CD&§ 

* es*«ft«)B«Tf4, □y?<>7>^2 70BlJt 

fi«W3^0RW6 j CDIEfiS^JSyf 5 d t*tT# 

[0 0 8 0] <fi§«#Efifcffi3t£B>BI 1 0 14, ±2iL 
fcBaW««<O3^0)BB*8s^jE©t*|rl4, 
ft^cD?t>cD{Hfs 3 fcS*«*o«fc*S**t7ri;:fc 
0, B««««c0 3^OBB*E3*«ft<Dt*lcl4, ffl 
« ^S»t*lpfl|^©tt1B»*3*«0«C3&:-5C:t*«fflL& 
BB*E»iR*RB07Dy^HT*«. ^K^m#gB 

^■r4fp]#6#-r4±5^EBL/&BI««:^--^l 0 0 
^KS#E®&I&l£BT<fc4. 

[0 0 8 1] 010 OR«frESKa»fif4, ( a ) ffl 
i&Sc f p £fl-rsxaEBJEV P 1 0 4 tfflffiB 

@s onraa-r^^tiCctoTKm^Mi o 2iz#mm 

»Ep6S!4S«, *t>±E«K«flE V p £S2fSfg# 
5^ i:LTtti^-r4^^m^9i:, ( b) ±E$§e#§| 1 0 
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2 €$ttft«lBlBfiB 1 0 b *«*.±ESM*WEV p**± 
EK^ttlBli 0 2fc3iDSnfci#KB»ll8«j8*±E 
J8ji£» f P £S§«#R 1 0 2 ©#ffi©|B]£C*tfSLT» 

«Httft*»*{br*58iiffl^ft3e4r*58a» 20b 

£. (c) ±EfS&m^£Ei£&&H)i9UT±EJSIffi»f 

m^£bra*-r^>FM«iisi5if§2 6 1. (d) ±ies 

ttfflbT. ±ER«#Bll 0 2©#«©|Sjtfc*<N&l,fc 
■ii 0 2tci2®$nfcf ; >'^;nt^ic*f^urc(fl:ffiM<j) 
[0082) &T&w&m»T&m,»3&mmm&m<Dm 

[0 0 8 3] B 1 0C7ftTJ:3K. ±E#tt!§IBttl 0 
bIS. ^mff^-T'l 0 0 £. a«5£S«fi5 0 t. 7—7* 
&Jfgg55a, 55b. 55ct, 3-f ;i/ 6 tCtoT 
tfSfiSSn*. Sfftttr— 7*1 0 OIS. ^«Kl0 4£5fi 
«*#*>&tt*R*fl«l 0 2tt«fcoT*J«Stl. r 

-:/ttic»j*sttfcx-:7>c-*fc&**jiiBii 0 4± a? 
icatfttt^&tt^M^nii o 2 £flft.ax/i9*y 

£fc±ESf«#7— 7* 1 0 0 tt, «T©J:3K:. 1 

t o 2 a«offl-^*>e.«:*7 i v 5 ^;ns^EesnT 

U5. ±E7 f S>*JMl4**l©fc*fc:W:. ««fl:R2^ 
*-r*»«»4. ±C*JR«1 04 

o 2 ©-?j©s® 102b frzmmfcm 1 o 2 zhs^co 

II10 2 al:iftU>>-5»[ftJK»«jaa3»tSn. ±Ef=v 
?Wf»>0(Oifl:lt Bf«#:Bl2at*rr*#ffitt. 
±E8ffi 1 0 2 b#6±B«ffil 0 2 alC(Sj*»'5^[6l«C JO 
HU<«k5fc»flSffl31*«*n*. SO^SS 5 0 IS. RfStt 
©ftJalgBS 0 Bt*f*IM*!KJ:t>T«l*Sn, -hEJfc . 
SSgIS 5 0 a ^±EBI«#K 1 0 2 ©±ESE 1 0 2 a IC 
«f SEICHES n*. f-^«l«5 5a, 

55b, 5 5 cIS, BMWfcT— 7*1 0 0«XB«t0fiV>Bi 

7<£#gB5 5 a bJ—'fVm&S 5 bIS. ^n-?tt©lfi 
7*1 0 0©"l3&AjiWT»C&**"5IC, *> 

^Riftf-^ 'i o ofc-tft^ttoHWBTfttrJ:*!;: 

SWrttfaLTSIE^teCSW&ft-S. Sfc'. x-7*& 40 
#8B5 5 cIS. ^©M#$S#^-7©fll;£ft£¥f7l:: 
fc*J:3C. *»3Stt«« 5 0 O^NW 5 0 a t»rtU 
0 0 £f9rJ£©JE;*JTl¥$ ASDICS 
C17ftl=Kt?&n«. *l/T> x-7'«^gB5 5 a£x 
-7'fil»«5 5 btt, Klftf-^l 0 Ofc&iSLTFilT 

ftTEIEUT, Rfftf- 7*1 0 0 fc-tfflS^I&lflJICBr 
S©xtf- x-7*£88S5 5 

a IS. SSffl:f-^l 0 0 0 4 KlTtS- 

3&. r"-7*«»«5 5 bIS. 1 0 2 IC***. 50 
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[0 0 8 4] SSIC. 3'fJl/6fi'f >^i7^>7sL«:^r 
U *©-JHa»±E«!l£«« 5 0 ££ffigffi6& 5 ICfcSZ 

an. ■5-©«&ffl**±E7 L -'7*«^ffl5 5 c casfcsnT 

fcS&l::. £flK«iS9IS, ±Et~-7«»«5 5ai7 

-xwfc«tt$nT. ±E»jsmffi5 ot, ±x&j—~7 

«#g5 5 5 a fc^bT&JlSIgS 1 0 4 ir^SftmffiV p £Efl 
ttt3:tl:.toT. ±E8!)S«S5 0£±E^-7"« 

5 5 c ©fmic&ti-f softie i o 2 ©«*«« 1 

0 2 at-S?SSffi#Ep£$8£S1££-;£. ±E3£85«JE 

v p estMret LTffiffl^ms 5 6 Kua-r*. 

[0 0 8 5] &±©£3C*J4fcttfc*«eiK«l 0 b 
ICfc^T. Si|J£mS5 0©ifc«8gB5 0 at. $1^10 
4i, ±E«IS«ffi5 0©Jfe«8R5 0 at±E^iSWl 
0 4 tCJ;oTtJ5*nfc8!«ftKl 0 2IS**/V>*> 

E* + / V> * >X C s CMWCgSte tXTl-^CD-C. ± 
E*V/V>*>XC s £±E=K Jl>6ISLC#Sls]8S£ 

nr. $sss§2 o b*#wrt-*. 5511112 obit mm 

is 2 ecmar*. FMffi$iai&2 6 is. jmtt&sns 
tt&»ig«**«wLTtsram4£ffi«fctii8 5 6 icta 

*&. tfcffl&fiilg 5 6 IS, fl*.tfn y i^>7 
>72 7£IxTM5n. ±I30.^<>7>72 7 
©a»«BEVai. Va**»6ft4€«V»Ttt«3S<0ft» 

[0 0 8 6] «±©J:5C«BEanfcBI«#E«Bt«E«l 
ffilCfcl^T. aftttfll9 0>. ±EMe«ff5 0 i. ±E 
f—Zf»W« 5 5a «fl-l,Ta»R 1 0 4 KXSit^JI V 
p$B3J)D-r^Ci:l-J;^T. ±EiU)£S@ 5 0 <i:±Ex 

-7*«ftgB5 5 c omz&mt zmm#i& 1 o 2 ©aw 

fi«102a iZ^SSm^E p £55£$1tSi. 0 1 ©S 
*Etta)BlMK*^T±SELfeJ:'5K. ±E5gH«2 0 
bIS. ±E«/hffi«l 0 2 a©3&©Rm$5s >t±E 
5SfflEmBEV p CJt«l/fc«*S*U*>r3±E«Jft» f P 

*E 3 *<E©ll3S:©i:#. tftto^f^WW lo 
t*ICIS, ±EH«Rf p**T<&fi^0S«PflW£© 
&«^*ISn:T*0. ±E3*©SSS*£>*^©SI» 

otft. r?it»-&f ; v ! ^;Hf^o©i#ic:is. ±Era 

ttRf p*«-r*flH»©*«Pffl#tO(fl:«2*B0Tft 
*. ^ICFMSMHI8S2 6IS, ±E?Sffi{Ht£fflt8bT 
±E«/Jv««l 0 2 a©3i»:©K«^ £i £.LE3S5« 
E V p iZttM LfcfiitS : £Wb*^±E32iS5mff V p tR 

6i:ttfittdlS5 6 is. ±E«igm^s^is» f pSS 
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±E«/h««l 0 2 a©3*ORWeiOiEftl:»* 

r— 7«#«5 5 a , 5 5 brt«B¥J6©a tT- KTHCf 
*dil;:<fcT>T, ±IBR«#x-^l 0 OSjfeffS^, 
±IB»/hfiB«l 0 2 aO{fl[fi*K*«^T±IBffi«S* 
Srftffl-r^rtJCctoT, ft«/MR« 1 0 2 a 0) 3 
BI«*e3 0]EftS±BffiSS4>0«Cct-pT«SIT« 
di^TSS. ifc, ±ffiL&ek5fc3}fcC!)««*ga 

fifc^-ra^sfcttjcu 3*oks$£ 3 co^co<a 

SftffiKttJSt * 0 -Tfctofe, ±E*«/h««ll 0 2a 

e«*«4d4:*tT*4. ±Es§««8ii0 2 
^©±E^>^;HW«>ERfctt, ^j^tf, ±i2^/jN® 

[0 0 8 7] <JB-0*J6«f»>H 1 1 tt, SgncOiWJ 59 
®R«ttEMR*gR0fl|R&?j*r 7 D y t WZfo%>* 
H 1 1 com- agttttaRRflcBRRRRRIi, E3 1 0 
<£>fSffl{H!&co L C#«[£l&i;:ttA.T U x> h ^ > hSffi 
P#g§§3 0£iAT*«3Bffl 0cS*«Lt:t 
^tt^c HI 1 WUx>h5>hSaH*lfiS3 
Ott, 04 iB5fc«L&»— ORRRfl>iJx>h5> 

«»« 5 5a, 55cli Rti#x-:7 1 0 0 (O^cfc 0 

iz&5«t5n. ux>h5>haaH*a«3 o 

roSHr«M« 3 3K*H6il,T, ±E5SEft«SS3 3 £co 
WlcRtt**^- 71 0 0ft«»r*J:5HI3e?IIBtK 
*LT, -5r-:/«»ffl5 5 a. 5 5cH Iff 

soiiie»TiaJ€ , r*c:tii«k^T±E««#^--^i 

5 a t Ux> HffilH*a«3 0CX8B«EEVp6 

fflinrsctic.fcoT, 5fe«8fi|S3 5<h&®l8ii 0 4i:tt 
»3ftfcR@#i&i o 2<d«/hmu o 2 ats/ass 40 

SB 3 3 <b£«&g 1 0 4lCt*5RSnfeB*#JR"l 0 2 CO® 

R^0%;K0J0RRttERHttttRlc«»T, IS 10 CO 
R«#GfiR$SI^MtliS 5 6 dttAT, n-yj 
f >7>^2 7 afcRATRjESStaS. 1I3d^^> 
7>72 7 a tetij;27€ijEV a 2 CO^tfj?} <*n<5<£ 5 K 
#?/&$n&. *&[sI&gBl 0 c tayfi^ >7>72 7 
a «*1><B#lJ«fi, ±aSOEIl 0aRttttERRttSR& 
HRirRjfcsn*. 

[0 0 8 9] Bl±OJ:5KRj*Sft&R-05|iaiRfl!)R 50 
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«»ESR»SBIC*^T, ±E£8MWH9*i, ±EU 
x>h5>hfiSR#fi»3 0£::r-:/«J$fi&5 5 a \Z 
&ffi«EVp£Hiftrr*i, ±ER®#Kl 0 2c^«/h 
««10 2ati:, ««2 blcS5«R*Ep*t«*-r-5, 
±E»/h«*l 0 2 afc±E«ttl 0 2 blit^^fcl 

[0 0 9 0] ±E'Jx>h9>hfflfflH*«»3 0 0* 
SRRjfta, ±»<0.k3l;:«/j\«tti 0 2 aCO^H^(0 
mt \Zft 5 * * A >X C s cogMfctCttJS b T&HfcT 
mtCct^T, RI82 0clWt/V>#>^Cs 

St&TZ. ft~iT, ±Er-^iS»«5 5 a, 5 5c^i 
lalgnctlCct^T, »«#t— 71 OO^CDg^ 
^fti^frSUT, ±t3ffi/h®^l 0 2 aCDft@£HI& 
R*T±EttJa«EVaift«rf3e:£l;:J:oT. § 
R/hRR 1 0 2 a (0 3 &C0$^?5 £ , COIEft *±Ettl* 
«JEVaiOEftK«k^TW9Jf*c:t*tr**. f& 

/JnRWI 0 2 aO»R©[R]**RHl-r*,dt*«T*. ± 

[0 0 9 1] Sz:comgwcDRfiffE®Rffi^eic:*5^ 

%a§§2 0 c(S§Eg^»&£l2 1 OCOjfc/BlHlSS 

*«. cnfcioT, **«RRR»***<-rsc:t 

OiS^gT, «»^J:DX*RORRmeRRttRR«« 

[ 0 0 9 2] SI 1 2 14, RXOftKMORRinSRRR 
RRtffi^fc«36«ftSrBT*oT» £§®#x-:/l 
0 0COX*- h/S^^COERiDu/^-f >7>^2 7 a 

cotfci*mjEVa 2 icoga^^^r^^^T^^c 

±EUx>h7>NS!2SIIH*«8 3 0(O5fe««3 5 

^><OT, lERlftf-^l 0 

■ II ±EilgT»Sl. 6mm^etl/T^l 

fc. HI 2*>eWSa>&±5K, ±BBK«^K10 2C0 

*TS»«orS]*^ K^Kl 0 2COSM1 0 2 

6 KS^M 1 0 2 CO^ffi 10 2c (CI^J^ D ^[6]IC^ffi«l 

ISntV^««TH, Oy^-f >7>7 P 2 7 a<BtiJ2> 

2 c*6±E*SBl 0 2 d lCl6j^5*rfi»c»ffiiaa*«a 
ntl^««TH ffl*«EEV aattiETft-5. ^±(0 
cfc"5lc> mxco^^jco^l[^f2^^K© : &^'ra 

»«©JpJ€ricJ;t5TE»anfc««^ny^*f >7 
>^2 7 acoffi^mflEVa 2 (Z)iE^tLTai^$n^co 

SRfll*eS»HR*R«)C;t*tTe-6. 
[0 0 9 3] <R = 0*««>H1 314, ROJftRMT 
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■tit. J: 

!|Sf2ir32S?m^EpSWiQ'r-5(i:« ±EBftt#ttW2© 

[0 0 9 4] BIT. 0ffi$fflHT^=OSIlfiMCO*i»Jg 

I". SWJtffl^gB 6 0 14, ^YAx^SBl £, P— tf^ 20 
•<*-K2 1t, SSflSmitSSt, A-7'7-5 7t, 

7^-^t.u>x5 8 1, ®m®7b, mmmm^2 5 

8SU4. R«{*:K»2*tSV>lw*H^-r«.aw««i3 i:f| 

2 U4. ffiJ£fc£©#t;-.A£5g£l,T. SKftfcf-A 

7i7*-*Xl/>X5 8,i:8WSa 

3 Zft LTStiWIs) 2 »-«»T*««/hfR« 2 a CO 

««4fc»ttfcftT. ±I2B««*»2K1 0 0MHz 2> 
*» 6 1 0 0 0 MH z <Dffl©«£©flJSftS:rrS3!:flMI 
EEVp^^Df*— 73. SteJfcflEttJBEVpSSipfc-Si: 
LTrg£8§5 3 bfctaaf*. A-7S5-5 7tii. U 

>X5 8 S5>LT±83R<l{*:K»2CO«/h«tt2 a ©gj 
HCft>6»l«-r*J:5taii'#'«-». ±iaH8/jN*Iisdc 2 
a©S®tir«fcoTRSt$nfc&7j|---*>*U>*5 8£ 

*SKs«3t*je**»s5 nciiwra. ret?. ± 

IBSWfttii. »ffiT*J:3fc±E3?MI£EVpiWi;H JO 

ifc«£ift»5 ltt. A7J$nsSI*3t 
T&SftH-Affi^fcftma&LT. ±S2£«t«JEVp 
<tPJi:ffl&»*WL. a^Jt§3X85«BEVp©fi«ti:Jt 

<l§§§ 5 2 LTmm^ffiaSK 7 0 ©?g£Sg 5 3 ai: 

[0 0 9 5] ±BS«{ffl8?7tt. *-Wtv*8Sl£*-C98 

7j|S]Xia 2^7c7jf6j(C^»)$-ti-^. *t^->^«l*t«t 
i«7i:j:,T. rco.t^lc^Si^nsciilc.fcO, ± 
8BJttf-A«<flBjWSn-5SSf|frtt1sf2coa/jN®«2 art* 
1 ^tcTJI^IXH 2^5c77[S)l:«H!l$n-5. $M?ffSffi)gB2 
5 tit, ±8B0JWt^£5fc3rt*<!:£fcti:. S&ffifflUH?- 
i:»&L±E«m#ttW2©«/hffl«2 a©&®j{£@£ 

[0 0 9 6] mmff-^S!lSlfE7 014. *gfflg§ 5 2 
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£. ^SB^lSS5 4i:. E£8§5 3a. B3bi. Dy 
M>7>7-2 7t. SiBiW2 8t, x^^T'W 
2 9iK:J:<3T*Mtett*. ^8556iSS5 4«. _tiB$ 

atmBEVpco^rf*fflffiE»f piofi^^iii 

5 3a fcffi^S 53b lea***, ig^gg 53ali, * 

Lrmmm'^y << 

)\s?5 9 alCttiTJf*. ±fB#«aa7^^5 9 a 
14, ±!E®&<§^©ffi&&t±E^ISSg|gJl]i&S©fc]<!: 

sw^ssc^t-sm^©?*. j^fcsc f p <t±i2«gB 

T. D^-f >7>7*2 7©88^T 1 iCfcbTjf*. -7? 
(iag§5 3 bfS, A*Sns*«P<H»t±E»«»18flr 
^S^^UT. ±iHSWI©raift» f p<h±l3^gE^ 

r. ±ie^«aa7-<;p^ 5 9 bictbTj-r-s. ±ib#« 
a«7^M5 9b tit. ±.m&mmn<Dffl$i& t P t± 

£1£T, DyJ-f >7>7*2 7 COSSET 2 iCitiAf S. 
St. Dy^i" >7>7"2 7 i. ^Tnf&HfilgB 2 8 x 
* ^7"K 2 9 (4. SI— ©£«0!J©#iK!^Sf«$5aijeg 

[0 0 9 7] EU©± 3 KttfcSftfcJBH 

e-A«JH»f*fc. ±l33te-Af4±BBi(«*K»2 
©*/h*«2 a«)*HTS»an*. d©££±IESfm 
*K»2 0»S©Kjtf*Rtt. ±83Sifa#K« 2 ©JB$?$5 
n*ffl^T»4 2©«t5lrat>-rCi*tT€S. St. 
±IHSiff^n tit. ±ESfSWHlsf 2 ©8S^2£ e s 
^©Rt;^ Eo £ffl^T&4 3©«t5icgfe-rct75tT 

[0 0 9 8] 

»42] R= { (1-n) / (1+n) } »' 
[»4 3] n=^ (e 8/e.) 

[0 0 9 9] St. ^SSmiS9lZctr3T. aej^ffi 3 t 
mm 4 l^ifcgc f p SrWT SjE&ffiTfc*X«E«m V P 
£EPJDT^t. ±l3RSffK^2©J?$77l^i:¥fflC, 
±EX«I«£EV p©Ji(BlcJtfifiJUtJB1Bt±B33<!SS@JE 
Vp©^i£»f pt|^i;«iR»SWr-5iEaS»Ta&532 
ffim^E p-E^if-S. cniCfcoT. ±12®«r^ni: 

-Fna^^ftSA n tSltWtlA Rtttg-fff 
•5. 35SSflEV p^BllJD$nTVi?5:H<i:t©^5 

W5n,tt?,tUlT$nll. *C5&4 4TSbtC 

a^i:^©Sjt*SR» SW^R(i*©&4 
50 [ 0 1 0 0 ] 



(14) 

25 

[ft 4 4] n = no + An 
[ft 4 5] R = Ro + A R 

[0 10 1] % A\Z, ft 4 4T»Sn6H|fr*n<!:ft4 5 
Ti££n££$f$R£ft4 2\zK\LT&mTZt, K 

[0 10 2] 

164 6] Rd + AR = ((1 -n 0 )/( 1 +no)} 2 [{ 1 - 
An/(l-no)}/{l+An/(l+n 0 )}] 2 

[0 10 3] ±EH*f#afb*An<nori>'3 
fltff«ft*An<l (An) 2 = 0it 20 

*fti5t, B*f»no£m»T*4 7<0cfc'5KSfcT 
dtiWT**. K±a>C:t*6ft4 6tt&COft48CD«fc 
5 ft4 8rt>SJEIt 

*«ftfiARIift4 9, &5 0<V£o\zmt>TZttfT 

[0 104] 

[»4 7] Ro = ((l-no)/(l+no)} 2 
[»48] Ro+AR = Ro(l-2An/(l~no)-2 
An/(l+no)l ^ 
[ft 4 9] 

AR = Rof- 2An/(l-no)-2An/(l+no)l 
,[R5 0] AR = -4Ro An/(1 -no 2 ) 

[0105] mmmm 3 tnm 4 txssmjE v p . 

2 al;:XttfWEp6B£;&l**i, ±I2£fl5S#E p 

h^l:t^s^ e s KS^aftfiA e t£»&fct 

a soit^i, ^m^e sfct*CDft5 lTg^t^i: 
^T**. »5 lT*SnSR«*g s*ffl^ 30 

£<b. XSt«£EV pennant t*0!>JBtfr*tt. ft 5 
2 Oct ^ (Cgfr-f £ t^T**, 
[0 10 6] 

[R5 1] E S =£ So + A E 

[»52] no + An=((£ s 0 + A e)/e o} ,/2 

[0 10 7] ft 5 2fc45HT. A £<£ SoT* 

SCOT, »5 2ttififfit€:ffl^T»5 3(0±3ICflf*«r 
21fc*lT#<&. *5 3fc*^Tft5 4Tr*Sft*H*W 
no^O^ilWttiAnlJ, ft5 5C0cfc^iCS 
^tut^T*<b. 40 

[0 10 8] 

[»53] 

no+An = (£ so/£o) 1/2 U+(l/2)(A6/6 so)) 
[ft 5 4] no = (e so/so) l/2 
[ft 5 5] An=(l/2)no(Ae/£ so) 
[0 10 9] VK\Z, ft 5 5T«£ttSJSJfT#XflSfiAn 

[01 1 0] 

1*56] AR = -4 Ro{(l/2)n(A £/£ So))A 50 



^K§¥8- 7 5 8 0 6 

26 

n/(l -no 2 ) 

[0 111] *&, &*ia>.k3fc, ±EBim^^tfiA 
ett, l«©««Jtt**ftTft*#yir^X«*r t2 
JfcWttSWK^SftTfca^-SftgSfflV^tftS 7 CD 

ftrtt3&O««*ei0--«T*D, ±iE*-5£ftg 

SSfc, #CDft5 7T^£ft£$«^3!<{t;fiA 
£ *ffl^*i»5 6TSSn«K»«ftiARB, ft 
5 8 0<k5K»eai-Ct«tT*4, *fcS&K:. ft5 
8 0>Elt**{b*ARfcL ft 5 9TS£n*£55m#E 

pjcJtwr*sw»jBft*ARi i:»6 organs 

[0 112] 

[»57] A £=-(£ so 2 /£o)(r Ep + gEp 2 ) 
[ft 5 8] 

AR=2(noV(l-no 3 ))Ro(rEp + gEp J ) 
[R5 9J ARi = 2(noV(l-no 2 )}Ro r Ep 
[»60] AR 2 = 2(no 3 /(l -no 2 ))RogEp 3 
[ft 6 1] AR = ARi + ARi 

[0 1 1 3] ft 6 1 \Ztx?£5\Z. JE»«Mb«ARI4 

icjt«t"*a-ARi©*pfl!)»iraEsn*. seot> r« 

<tttS2©**flW2.aWE»WfciARlt #y4r 

;px3e*t2fiE««#E poii*E po icttflfftmie 

Wb*^ft«»ftft)p*^LT3Z#W«C^b-r«)E»* 
»biAR.t, *-£ft<h£ffi®#EpGO®^E p 0 OD 
2*fcibWr«««ft*L3&OftHttft2(i) p**UT 

&mw\zmfc'tz>8:Mm&fc&&Rt$:'Sts<Dv, ±e 

KW#T*«jfcK-Z>fl»HU ±EEW«ftlAR. 
tiaESStWMARz K»*bT!MW*»sr*. 
«ot, ±EE»3tT**Jte-A«#tt, #y4r** 
£ft££iffiS#E ptt&WE p 0 KifcflSTaSWSfl'l, 
*oftWSwptto%Wft f p £*rr*{t^s 3 
fc, *-5£ft£:5!ffim#E pOiSE poO 2*K:J£0iJ 

[0 114] _tE#S£ftgg5 111, ±E&ggP82n 

fSEp^ME pollJt«r*«(B**L*t?ftHJfi 
ft co p-TfcfrftHttft f p£*rT*ff^S 8 
ft££SS«#E p0ig«@E po0 2ff§l;:itiaJT£ig'B£ 
WUrtofcJSafcft 2 co p-tft;bt>/§!&ft f p Z^Tzm 

LTfg-£l§ 5 3a KttJAT -tE?E£Sg 5 3 a tt, fl 
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5 2*4H,TA**n*«»I^£&|E£LT. ±E« 
«» ^ £ ±E^gBfggfI^C9J8j ftft t ©ft £S 

©H*ft**T*flW::«ttR««bT, ±E#«iIi8 
7^;i/^5 9 aCffl^r*. ±ftft)$,W&7 << )W 5 9 
ate. ±E«^^cojl}ft&£±fBjfffl$sgig^|©js|£ 

ifcta*-r*. ±ES&{t#*, rasr&fp* 
w-rafc^sitt-. ±iBbfc«fc3fc, jpy^r^jesct 

COT, f P&±E5ffift&ffi*0ffl&fto2c!>fl 

10 115] -;$rfg£g§5 3 b«. A*^n<bS2pft^ 

m&&&&Lx, ±BB»«aja7-r;^5 9bcai*-r 

£. ±E»«aifi7-<;p^ 5 9 ate. '±ES*te**ci>H 
&» f p i:±E®gBS5!B«jgi»roft«!:fl©«JR»SWT 

T. QyM>7>y2 7 COSSET 2 ICtftfrr*. 

[0 116] DyJ<>7>^2 .714. «?T1*>^ 
*>£*-i£ffii£gc f p £±E^BBfS!B{g^©raifi«e!>gco 

^TWMtttt bt. ffl^SJE I Va I s in* 
T3£frbTg7nlSWgB2 SlC/ijftb. ffl^mJE | V a 
I cos <fr£«8?T4£^LT«7fcfW«lfflS2 8lCffl#T 

&£WT£<f^te. # y^U*J5!» p©« 

we vtizttmrzmm&isLftmnribzo-T!, 

fffiVa. itU*«EVaj«^y'!r;i'X«»i:3S:«tSff 
E progigE polCJtWbft«flEIC75c*. 
[0 1 17] jfcc, ^mW»2 8te. A^^n-S^fiE 
Va,, V a ? *>5{£.fl!M<p £Si£E | V a I ifrWL 
T. ftfltmigB2 5*>6A»Sft4ffiBflH!t, SEV 
a i. . Va», I Va I t. ±IB{tffl36<p©5-6*»6)fi 
$3^14^5^-^^ 2 9±!CgjK-r£J; 

SlZx* X^U-f 2 9€S?|»t5. ±E-r^;*.:7V-r 2 
9 teg^faJBgC 2 8com7KlZt¥oT. KSttKfl 2 ©tfc 
■ KttJSS-tt-T. HJEVa. £Va 2 i | Va I £±E 
<2ffiS <*> co -5 % d> e, fg;£ $ n-2> /t =7 X — ? £ 2 'A7t¥M 

[0 1 1 83 ^i^&bfcj;?!;, KV-AZmMLtt 
^6. 29!«ffi3 tftai4(C2e«g«JEVp?£93lDbT. 
K«#K*if2©«/Mg«2 aC3WB*#Ep«B3:Sit 
St. «/h«tt2ate. X*$n«3ttf-AS±E«/h i 



(15) ftgfljp 8-7 5 8 0 6 

««2 aV>tfytr)lX%.&t±&&ffimiEEVv<7)m®\Z 
ifcWl/tS«a*b*o±EX««ffiVptHi;ffliftfc 

f-p**r*fflr^cu&««oTM«*iisnfc3Kfcf-A 

a osj? y frJUX JgR£-tB3E«MlflEV p 09MtcJt0g b 
fcJR*t#b^±ES««EVptBi;««jftf p£ 

7>:/2 7te, SW^lCStJVJT±E*aiffl^SBW 
i0 tfcfcbT. ±Eft/h««2 a©*y^rJPX)tat±ES 

T. ±E«HPI«7 t««(WliaB2 5C«k-3T.-±EJthT 
--£>C0jfaitti:g£;£3cbT. ±EESitm^S:iRl3£ra^ 

±E#'y^;Ux;£&te. 3*©Km^£ 31 i:^i;< 3Pg 
CO > 7 JUT * (9 »ft 4> <t> £ * *M is te#£ b A 

#fS]a<K<gb te. #v^/PX!t»roffiF^t>25fc 

tfTte^&CDJS^tSa^^fcr}, ^B0 3fgco^>v 
tto T. ±E^ v ^r;P^3£»©«/h®« 2 a lc*3lt-&S 
^»®coS ^ n/«c^co^;/jN*t!pJSifT€r-5. 

[0 119] et±ro»=©siigwic*5^Ttt. ffl&a f 

»|-P€aJ:5tflJj«bTt>«fcK K±co«t5lcbT. ?t 
•5. 

[0 12 0] <miZ3CO||JS0iJ>|21 1 4tt. SEgroH^^iJ 

^•5. ^icO.t^^WfiSlCfcoT, 3 tKSft 

6J<sf 2 iSH^m® 4 a t^fflSE 7 a £Siflf aSiSttT 

ics^^t. yt&t> i jmm\zi5vz>#!®M®n®$:m%.-T 

[0 12 1] «T. 0ffiSffl^T3Sra©SgJSM©#SUB 
SI«l^aiJSSBco«!fiESKB^-ra. ^B3C0SIJSflfijro#« 
»K«*JSI&^Btt. Ell 4(c^-r«fc^t. ^=WS|JS 
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— 2 1 t. 55SSmag9d:. «a«7a£. 

a*ffl»tt2 5t, tt«£&g§5 1 tfritizmmxm 

5£SSS«IAT«!fi2Sns. *WV>*«ltt. a«#H 

Taasn-caffian*. u-if^-r^-H2 lit m 
m&rrzo £88aa9i4. ±mmmnm3 tmmnMA 

alcJSlig&f p£*Tl-53<!8SfllEVp^^jD-r?>CtlC 
AfT, ±GC!««:tt|sf2 0!)tt/MH«2 aCHttSf P 

Vp^Sipm^tUTS^8§5 3 bl3ffi*-t*. d £ 
T. -tKffiaa f pit 100MHz^e,1000MH 

Jfcli. a&r*±5fc±ES«iaflEVpfcHi;Haafc 

3thr-/xflnt*3t«ae«L.T. ±E«wtffivptni; 

2&fl-bT±fBie'&»5 3 alcfflflf*. ±E«««7 
a 14, aw**»6ft0, 4-t(0S®±C 
KBUT&JfU *7flMMI*a2 5 0>£09MII«*l;: 

l4 2^7C^|S]lc^id$-(i--5. *-WV>*aitf*««a7 
i:iot, c -5 ic&IiSfts c tick 0 , ±f2#fcf 
-A*tBa»an-&B«<wt»2©«/j%«*2 aau&Tc 

±i28iffl{f#£8±-t£i:£:fclc. Safflffla^tCttfS 
U±§HB«#:K^ 2 0>a/ha«2 a ©&BM£B£7Kf & 
@ft^^%±UTS^©JffllgE2 8 Kfcttt-f £>. 

Co 12 2] «±co«fce>ic«fig$nfc. mizao^js^jo 

»S^SfttHp»l5£{gS»C*5ViT. ±!3Ka#K» 2 In, 
3S«aW9«::J:-5T. SWISS. 4fc£«aEVp* 
EPflQ-fSi, ±E«aattfl2©aS£|6j£:WTK:, ± 

exsssae v p ommtitm ufcaai:±ExaaBEv 

P©/3i&&f p£Ri;w«»£J|rT-53WS«#Epfc5B 

^niccfccx. ±aiCo<te>ic. s*t$»biA 

KW^Ri:SimfrM^2C0^C0aii$Ti:romtcl4. & 

6 2(c^-rsg{R*«*5. fiE^rKst^ftSARtaa 
^^bfiATcDwici4. ae 3ii«-rn«*t**. 

(0 12 3) 

[S6 2] T= 1 — R 

[»6 3] A T = — A R 

10 12 4} &6 3 i»6 1 ^€.HJ6*^J:5IC. _tE 

aa*^<bSATf4, ^y^^x^sct^mm^-E pro 
a#SE po ic it w-raaafctfLa^aaaa co p &w 



<fcM¥8-7 5 8 0 6 

uT»«WK:*fl:-r*aaa»b*t. rt-sgatsss 

«#E p CDS4@E po © 2 aiCjtfJT ZmmZG [ytfi-D 

2 op sauTSMweafcrsaaaswt* 

AT£-&t?©T. ±S2aajttT»*Jttt-Aa#f4, # 
y^r^XS»<!:Sfl5«*E p©SBE poCit«T*a 

■s*i/*5ftHttfta pTtt*>-6a»a f p sa-r* 
aat. *-sat3ZS5a#Ep©sit@Epo<75 2aic 
itar*aas:Wb*o«^aa2o) prja:t>-6^aa 
f p**r*«4»Kj:oT»««B.an&jttb;-Aa^ 

[0125] ?EoT. ±tB3tt-Aa#-^aa«b& 
aaa^eaaroaaatRiattfflas-rswtic^o 

T, &a/h««2 aO^'>^r;i/XSacoav^±f2itSS 
a^rofflicfc-sTasrraJiiatT JBU©J:5 

ic, aa^tt«sf2©3t©2a^T^Bijn$n-5«^E p 

iCioT^b-rSCiSffJfflUT, &ft<haa2a®# 

y^^aaroa^sawrsctj^T**. 

[0 12 6] K±oaiaro*jga^*J^Ti4. f 

p **-r*»a«**a^TW»a»-f * c t t«t^ 
t, *y^j^aa*»a«T**j:5i-aaLfc*«. * 
jggmcncais-r. aaa#2x f pr»ss»pa^ 
Kia^TnaaarsjcicaaLT. *-aa*»a 
fflijT#<b«k5icaatT'b±u. 
[oi2 7] a±oaHtaia«3a««ir*v»Ttt. □ 
v?-i>7>72 7oa**a«ixTt>4*«. *aaa 
cnicpsef. #aa&&5 i*»e>m*$nsaaa^ 
&aa L-T&a&im 2 ©a^aa 2 a icim** <>- 
^«as«a , r4«t5cuT , bj:n. :oi*c*v> 
t. #aaaa¥aagaa..%aaaa5 iA>etuA 
sn«>aaa^©3fca>e>aaaf p©<t*t©^£a« 

WlC5&T-5ffi=^ai®7^;U^<i:, 10 0MHz^6 1 

000 mh z ©aaas^-rsa^wa^feajt-rs* 
s/DX3->^a£sa*T«asn*. «±©<fce>&«} 
aickrax. sKy^T.jeaiXflsa^EproaaEp 
oicitarsa^a&fiscit^T*, ^ymss 
*aar*ct*«T**. ra&8 2 f P ett * 
a*§-©*saawi~ 5iK UTtb^T-saaaa^ -< 
*av»*ctc«k9T. *-aat«ar*jii:*»Te 
•5. e^±oj;5icLT. ±a©a=oanswff>*«jga 
a^aaastisiaic. %#naa(z«»t«#aaaa 

[0 12 8] <aS<oajSt»J>H 1 514, ±5ECD3^CO 
Sfa^£ 3 t^^lC^afrKl 0 2CD^ffi©|6l$lC c };o 
T# y ^JUT.^a r ©iEa^SCT « C t Lfe^ 

Hroaa^oaaffiaaaaaaronaaT**. 0 1 
5 rosia&faaKifcsstt. Rtfltf- -f\ 0 ot, u 

— tf^-f h* 2 It. A-7S5-5 7t, y*-t> 

7.u>X5 st. saaag t, 7—7&$f$t>s 5 a. 

55b, 55c, 56dt, ^a^mii 5 1 t. ftffl^ 

mas 6 tfci-a'raasns. ««#f-^i o o 
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tt. 9—-7ft\ZBl£-2ntt&m&l 0 4±iz&&%,#.ft 
btiZ&mttmi 0 2£0iJ;U2x/Vy:?U>7"fcc!:©& 
flJ^iSlCck^T^U. SSl3±E8«#JI|l 0 2C0 

±tc i Tofczomwmmi o 3 zmusw 

tf y-f K 2 1 «. BfSttfiOJt'e-A««!± UT. 
±E/\-7S7-5 7t7*-*71/>X5 8&ftL 

®«? i o 2 a rogffifcfiatrrs. 7*- axu 

>X 5 8 I*. ±EJt A tR«#tt» 2 raft/haft l 
0 2 alcilltf Sck^lC&ttTS. Sfc. 32ffEmiS9 
tt. x-7'«»8B5 5ci7 1 -^«#«5 5dlcX8iE* 
EVpSffUD-r*CtlZJ:oT. ±ERS#Jt*i 1 0 2 CO 
JP;*7jftlc£ffi®#E p£%££-a-.5-£. ±I232«5S 
EVp£gi£gm^tUT{4*B&fcU8§5 6 Ictti*-* *. A 
- 7 5 7 - 5 7 \t, ■ U-*f?1 *- H 2 1 *t52±-r Stt 
tf-A^±IBR«{*:a9 1 0 2 ©»/h®« 10 2a COgffi 

fcii»stf*.fc5-caa-r-&--*. ±&whm® i o 2 

arog®lC«k-3TSW$nfc^7^-*X^>7r5 8$ 

U *^±IB32S5m)EVp(DtgiilcJt0'JUfctS*S : &«"r 

T»4. JtmS!lft8g 5 1 «, A^SnSKttftT&Sft 
t-Af^^«SMlt, ±EX««£EVpiR|i;» 
R*S*U *»^±E»««JEVpOliWICJt«L/fclR 

5 6ictb7j-rs. 

[0 1 2 9] Sfc, f— 7*«}*ffl5 5 a, 5 5 b, 5 5 
C 5 5 d.tt. *tl?t\®n#T-7 1 0 0 Off J: Oft 

x-7"«JfgB5 5 a if 1 — 7*&86B5 5 btt. ^tl^ti 

\Z, AoMftr-T'l 0 0 £-5-n-enoR^ffiTS5tJ 

fc. f-^«»«5 5 c tf-^«»»5 5du, .-en 
•sic. *oKtf$f- 7*1 o o s-en-^nonfflSTSE 

m#x-7*l 0 0(2. -E-OJP$7J(6j^»IC^f-AOfi8 
MTjffiJi: — 3fTZ>£o\z, ft-z>7 * — tiT, V>X 5 8 ffi 

*>v>femtfim%.<omzuz>&5\z, -tux, rb^x- 

71 0 OOft^lSjTjtfrWEI;:. S^lC-f-Wft^TJlS] 
TffiJ£OWfig;£W-«nTjl£fi-f •57 L -7 , «^gB5 5 a, 
5 5 b£:-r-7«mH*5 5 c. 5 5 d {C«toT«J$$n 
4. C^T. ^-7^815 5 5 ctt> SERB 1 0 3 
RBHKRfttL. f-7§M55dH MI104 
■«zS«MC»fiS-rs. -5-UT. f~7 , «^gB5 5 a if 
-7"«»«5 5 btt, Rttflc?- 71 0 0£J*t£LTfi/r 



(17) #BH¥8-7 5 8 0 6 

TBfcbT. «R#7— 7*1 0 0 *-€-ro*#»|pJl:filf3g 
©XK-KTftffS**. SSIC. ttffitttttt 5 6 12. 
«A.tfny^-f >7>7*2 7fe«A.T«|J«an. ±Eo 
yi7-f >7>7*2 7©ffi7jREVai, Vai*>6ft4* 

[0 13 0] £(±©J:5l:I«3nfc, BS0RRR0-) 
BRttERRI&RR'C&^T. ±BBt#f- 7*1 0 0 
K, 3tK-AftRj»r*t, iEttkf-Ate, ±GR« 

io #ri o 2cD^ffiTEit$n, ±ES*f3trab*jttr- 

left*. 

[0 13 1], ±E#m&&S!5 1 (2. ±E&£g£iB£n 
fSEp C0»BE po iZJtWT U*>0«^jfi 
XSSRftE p COfiifgE po CO 2 *fcttWr*««6*"L 

2 w p -r^fc>-&^K& f p zm-tzm^z 
-stsm&gmzm&Lx. ±Ett««uas 6icta*r 
a? •&. ±Ett«tttas s 6 12. &mtm\zm-3\,*Tm&m 

BBBC'Sfc. #y^r;PXttftr4:S!««i|lEpfl5«« 
E PolCJtWr5fiffl*^TL*>"3A««t»w pTftfc-6 
R*ftf pft*-*-*flt^©ffifift«fflUTai*"S-*. C 
it, & 5 9tC*5^Tnottl«fci3^c#^or±E*7 
^UXRRratjEOfcSttt. SW^SijtiAR, t22 
BR#EpTfc*>5£BBEVp££ffiT?Jg<|:-r-&. ft 
^T, ±EjHy^r;UX3£»r^IE©t*. ±ER»S f 

IC, ±E*»ir;^*Rr*»ft©t#. ±E/Ui£Sc f p 

x«oo<Bjn*^a*$ns. $e>ic, jbEf-^s 

SB 5 5 a, 55b. 5 5 c (CkoT. ±E«/hffi« 1 0 
2 aCOffiM2:)e*Sx.T±E{Si:«ll<p&iH!l)£-r-!bc:i:lC 
<t^t.. §?S/h®J^ 1 0 2 a CO # •> -y;UX)£SS: r COIE^ 
Sr±EttfflS« COfllZJ: •o TSSil-tS CI <h^T*-5. f 
JiO%. ±E#s/7-;PXS»OIEft»2, ±E«/h®«co 
^ffiC0|Sj^lZ*f^LT^-5C0T, ±ES-^/hffl^l0 2 
aO»«©|fiJ**Rfflr*c:t*»T*. ±EKm^f— 
40 7*1 0 0 1 CE»Snfcxy$-)Mf#£R*tt*£ia*T 

[0 13 2] W±COmSCOHISWT(2. S#t5tT*.5^ 

[0 13 3] ±^CO^-tmSco^JS0i]CORmfr 
E®&IfcSBICteffl£tt*5SKm#*mi2. W^.«^T 

( a ) PbTiOi-PbZrOi COHSg^T** P Z T 
50 »«. 
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(b) PbT 1 0)TS$n-5>^^>g£«i, 

(c) P b Z rOjTg$nsy;l/3>K«J. 

(d) BaT i OjTSSns^^&A'U^A. 

(e) L i NbOjTgans^JJ-y&'J^A. 

(f) ft (Pb) , 7>^> (La) . ^ar'JA 
(Zr) , =f-?y (Ti) &©Hig#Ti&SPLZT1*! 

«. 

(g) fc'*T7, (B 1) , ^h'J^A (Na) , IS (P 
b) , /XU^A (Ba) *©Big#T<J&5BNPB$}!|Bf 

ftfnj7> (PVDF) , 7-y(bfz:U7 ; >tH7>y 

s. tfcseic, ±Etm£«ftfl&*£t>-i*&*m<b 
(0 13 4) tfc, ±mv>fg-kmK<n$ii&m<Dmm& 

[0 13 5] 

««*WS[««C«i:n«. ±ES§l©m®<!:Sll2©^ffi 
IWi;:teKT£±E««#©«&/h««f;:, /5t£©^&S£ 

«/h««t±E55SSE<g^7>t8JJn$n/ta:#tc, ±E£8S 
««««R*«*fl:-r*58IBflH^€5E±Lfca. ±E5S}g 
m#©l»/J>®tt©#iB»K«#f;:#JSLfct^«#T5 

[0136] sfc, ±esi«)iiiintm»eA:« 

*2©*«Wfc:tt«T*±EBMI#©»/h««l;:. Br£ 

B6ttL.T±E««*©*/h**»::3fct;--A£flaML- 
T. ±Ei»/h««COSSIZ«fcr3TS9t$n*±ERmflt 
©**«!«©*M^R**i±E2««*©««*C» 

±E«ftflT#K:S^»T. ±ER«&0>«/MM!©#tt 

*»-3fc±E«f*#0«/J\(HJ«©^6«HJWj»i*Jt4#«| 

[0 13 7] ±E«Kffl^fcS^^T±E«ftffl 
**W«*ttLT±E«««*K:»i6l/fclt*«*6Hl 



(18) <ftg8¥8-7 5 8 0 6 

[0 13 8] ±E3S2©«ffi*i±ER«ft:©ai 
2CD®±££g-f£ < fc5l;;. SEfctt. ±E^flBI=f#glC 
ifl ±oTMt*tlfc«K-Afc»l,TMHc. ±ERS# 
* 1 ^Tt^ftXte 2 #.7tJ5faT&m?Z&M^&$:ffiA. 
fc©T, ±ERtt#©«/jNffl«©&»«:£A.T±E8!lS 
2r-rs^i:lC«toT. ±ES-ft/hfiBtt&©#ttJE$fli«*! 

#©#$^RSP?s©:ffl*ra<j£S □ C 

[0ffi©fg#fcg&0JI] 

[01] *M*CftftlMMff«*m[tEft<!>S*IB 

^ [02] Ell ©DyJ'f>7>7 p 2 7 ©f*lffl&i8fi££ 
*-tD-yi7<>7>7*2 7©7*D<yi'BI , r»*. 
[0 3 ] *9S91£ff fttt— 0JOM0#MMffl*fl 

[0 4] *ftf!Kff«J^0jaMN!>JMOTff**M 
£tt*0Ux>h?>h9£H#M3 oroil0t* 
*. 

[0 5] 04©UX> by> hW!&m&m&3 0 £R 
«frKW2 co^(6]*>6a&JFE0T»S. 
[0 6] 0 4 © 'J x> b 7 > hH2JP#ffiSg 3 0 #R 

Sr$tr^BlHlK<OS8S0T*-5. 
[07] 0 8©Sy®i£|||£f#£fc*lc;iH>fcZ2i-.y h 

[0 8] 07roZ*7HLiNbOi^6a5TO 
TO 2 lC*3tt*XttJb©X 0^6©EKXlz*WSOy 
7<>7>7"2 7©aj7jmJE I Va | t. X81B£ttC9 

[0 9] ^fiOKtt«tAtt««««*r«Bim#K» 
2SH«»fc*LfcWrnH<!:. SBWrBHKSMjiL-Tai 
40 !SttBT»4-tn-?n©<B«IC4JW*n.yi7'f>7>.v' 
2 7©fti*mJEVa*©«i|£13££^f 
[010] 0 1 0fi« *89Ji;:ff£#iRSB!««ffl£ 
8E©IIS£j£fflL;tR«#E»g2®ge©&;8[IIB© 

[011] Sx©f|SS«fljrog|eftE®SS®gS©«fiE 
S^-frfD7i7 0T»s. 

[012] &-<Dmm}<D&nftu&iit,&&m<z>ms. 
wv$>z>mn#7—7i o o©^^-h^*»s©ffisiic 
*5tt5D7^-r>7>7*2 7 arom^jE^t-^? 

50 



(19) 



35 



8-75806 



Ml 3 ] »EOMKMO#««in|jniCttlC!>«| 
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